The role of epigenetic events in genotoxic hepatocarcinogenesis induced by 2-acetylaminofluorene.
It is well established that genotoxic reactivity of chemical carcinogens or their metabolites is a critical event in the initiation of tumorigenesis. However, the underlying mechanisms of events following initiation are less well understood, and with respect to genotoxic liver carcinogenesis, it is largely unknown how the initiated cells progress to form preneoplastic hepatic foci. In the present study, we investigated the underlying events associated with tumor-promoting activity of 2-acetylaminofluorene (2-AAF), a powerful complete genotoxic rat liver carcinogen. Male Sprague-Dawley rats were fed NIH-31 diet containing 0.02% of 2-AAF for 24 weeks, and the status of cytosine DNA methylation, histone methylation, and microRNA expression was determined in the livers of control and 2-AAF-fed rats. The results demonstrate that stages of multistage carcinogenesis following the initiation are driven primarily by carcinogen-induced epigenetic alterations. This was evidenced by altered global histone lysine methylation patterns, increased histone H3 lysine 9 and histone H3 lysine 27 trimethylation in the promoter regions of Rassf1a, p16(INK4a), Socs1, Cdh1, and Cx26 tumor suppressor genes, early Rassf1a and p16(INK4a) promoter CpG island hypermethylation, and altered microRNA expression in preneoplastic livers of rats exposed to 2-AAF. These changes were accompanied by dysregulation of the balance between cell proliferation and apoptosis, a fundamental pro-tumorigenic event in hepatocarcinogenesis. These results signify the fundamental role of epigenetic alterations in genotoxic liver carcinogenesis.